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(^) Road display apparatus and light source for said road display apparatus. 



< 

in 

r— 

a> 

CO 
LO 



The road display apparatus in accordance with 
the present invention is used such that the presence 
of a variety of displays such as a pedestrian cross- 
ing, a guard rail and the like is clearly recognized by 
vehicle drivers and pedestrians at all times day and 
night regardless of good or bad weather conditions. 
The road display apparatus comprises a display and 
a light emitting member ( 5) disposed at the display 
at a predetermined portion thereof, the light emitting 
member { 5) having (i) a light absorbing surface ( 5s) 
for absorbing light coming from a variety of light 
scurces such as the sun's rays, the headlights of 
motor vehicles, road lamps and the like, and (ii) a 
light radiating portion ( 5e) for emitting the light 
absorbed by the iight absorbing surface ( 5s), as 
secondary tight, which is then radiated to the out- 
side. Thus, since a variety of light sources are effi- 
ciently utilized, an energy can be advantageously 
saved. 
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Background of the Invention 

1 F'e c cf t^e Inven^ic^' 

r '~ * s '":1c- ' .'" ss a a ' a a 
^:ri3. £ ci:so:ay cisccsea a* v^e ; 

■::5r an eie.'a:ea rai rca'.: cr tre 



:eces:r'a^ crossinc 
''at: 0 



c ^ p r 



: 0'^ c'a*es a-e a:\az'^ez :2 g^a-z ra:'s s^c^ that. 

.:se r* rays ^'^'^t ^e' eciec t^cn- 
neaa:igrts o' p^o^cr vences. :r.e vis.c iit, o' rcacs 
cr guarc rans i£ given to ve'^ic.e cr. vers Z' tne \\<e 
Hc'-ve-.e- Su:'^ aoca^at^s ::ar"-:: Z''c^:ce sJfz.^i^^: 
v:s;oi-ity uPiess TiCtor ■;en:c:es "^c.'e j" -.ery cizse 
t r t ^ e c a ''t 5 a c: ' e cats e y £■ s a ' 6 c 6 ■ ' ' g c l ~ j c -r 

r^'-^rr \'Z-'''Z OS *''a'.T;' a* a h'cr sc^e^-^it t^^^^ 
l:rr-'- t^at t-e crvers acp'y tra'<es uczr -etrgn.- 



'Z'' Civers -i^f r^jtcr venic;es t^eret'/ to ccrtr'bute 
tra'fc sa'ety. T^e preser:t i'^vert cn a^so relates 
'z a ight source *or such read ciisolay acparatus 
'\'^en tnis a:)paratus uses iight_ 

The road d.spiay apparatus is sc arranged as 
*c ccntriOLite to trat* c safety when the preser^ce or 
?v.ch a.i'p'aratus is c ea^"/ nE'Ccgnizec oy pecestri - 
ans cr drivers of rr,otcr- vehicies not oniy in tne 
day'irne bLd also at n^ght regar class of A'eather 
condi:ic-ns. When light is used fcr the road display 
apparci':^s, is impcrtafit tc provide a light source 
'ogardl'fss C'f weatfier conoitions both m the cay - 
•irre arc night. 

2 DeS': r Dti^:n of the Inve ntion 

Cc.-'ver^-tionally sucr road di-:f:^!ay apparatus is 
put in [Dractice in the fC'llowing rrianiners. As often 
.:~een ^'ighly oistinguis rah le white or yellow lines 
are put hz C'edestnan crC'Ssings l'T qu;de ra'is. The 
surVs r.ivs stored wah the use of solar ceils in the 
daytin^f- ar-? radiated aric used for illumination m 
^hc nignt. sci that road s gns are d solayed. Cat's - 
eyes aie embedded in a r^zad sc that the visibility 
of the road is innproved with the use of rays of light 
reflected fronn the headlignts C'^ motor vehicles. 
ReflectiC-n plates are attached to Ljuara rails so that, 
wMth th.j use of rays cf light reflected fror"^ the 
head^ignts of motor vehicles, the visibility c' guard 
raps IS ir-^iprrjved A f uorescent paint is appi ec to a 
roaa displa/ to improvt^r the visit' ity of the road 
'iispTiV particularly at mght. 

As a light source for suc:h a road display ap - 
par at J s thf.rre a^e cor-v'or tionallv used electricity, 
s.o'ar' cc-lis. normal co Is anc the like 

C'Lt C'f the ccnv(f nticr^ai roac disoiay apparatus, 
a cclart (j display ccntair.ing white 'ines or the like 
IS macf'- witr the daytime vis bilily mainly take^ into 
c ens icircratic-'r Accordingly, such an arrangerr:8nt 
lacks V sibi :ty at mghv T'-.ere ^s a-so available a 
scored dispay so mar^aged as tC' be CiStmguished 
by iil:ja-.;nati jp or tne like aur;ng the mght. Hovy - 
e/er, s IS ^ct sutf^::ert to provide suc^ visioiMty 
as to cause pedestuans or vehicle drivers to clearly 
understand ''oad condit ens. 

Thc're IS a road display apparatus of the type 
that cat's -eyes are emhedded in roads or reflec - 
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T^ere IS a r: ac c;spla\- ac::'aratus adacteC tc 
store heat by sc iar ce:is m the daytime and tc^ 
radiate the stored heat fo^ illumination during the 
rig ho If sutfic ent heat has no" oeen stereo in the 
dayt 'rie becaius-:? the aopai'atus has pcrtior's ir^tc 
whioti tt'-t Sun's I ays go "ct come, or because c--^ 
rain or isicucy weathf'r, a necessary and sufficient 
display cannot h-e made by illurmination curing \he 
nighp Tnus a p-c-det^ 'rmineci etiect of traffic safet',' 
canno* he p^rciduccid. 

A read display apparatus ccMaming a fluores- 
cent paint applie^d the-eto, is adapted not to ore - 
duce a predetermined fluorescent effect at the t rne 
of rain that a watcjr layer is formec on those sur- 
faces of tf"'e ap'piaratus to wriich the fluore-sc:ent 
paint IS applied. As a result, the apparatus cannot 
bc; improvec m v sibiiif/ curing 1[ie mght. 

Wf^en e'cctncity ^":■r normal cells are used as a 
light source hor such a road display apparatus, the 
energy is l-able^ to oe used -n waste for -cads 
where there .s r^ot fn-uch t-at^'ic. It is therefC'-'e 
desired that the light source of the roac display 
apparatus is not limitr.-d to the sun's rays or a-'tifi - 
oial i.lumination. How-zver, there have been neitt^e^ 
light source nor road ji splay aooaratus vvh.cfi can 
satisfy such requa ememts. 

With the increase in traffic, it is desired more 
strongly not cnly to [:revent traffic accidents w :h 
safety improved, but a so to provide a ^oad dispilay 
apparatus wh'oh is e>oellent in visibility and which 
IS low in installation cost. In particular, it is desireci 
to prov;ce a .^oad oisfclay apoaratus wmch can oe 
industria'i.red ano mass-produced to decrease toe 
proGuction cC'St. and whi :h can be readily installed. 

Summary of the Invention 

In view of the for--;gjing, the present ^f^vent;cr 
IS propC'Sed with the co^ect c:' prcviciir^g a roac 
Gisp:ay apparatus wh oh can ce v/eil recognizee 
e-'.'en *rom a long oi stance -egarciess cf the 
weather by day and bv night, anc which can suit- 
ably efficiently utilize any cf a variety of light 
souroes. 
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!t is aricthcr cbjcct cf the pi'esciiL invtrnuun tu 
provide a light source for road display apparatus, 
adapted to efficiently use light such as the natural 
light of the sun's rays, nnoon light, vehicle head - 
lights, road lamps such as nnercury lamps or the 
li^e, thereby to eliminate waste of an energy. 

It IS a further object of the present invention to 
piovide a light source for road display apparatus, 
which is reduced in production cost and which is 
readily installed. 

To achieve the main object, the road display 
apparatus in accordance with a first invention 
connprises a display and a light emitting member 
disposed at the display at a predetermined portion 
thereof, the light emitting member being made of a 
material having both light absorption properties and 
directional light - emitting properties, the light 
emitting member having a light absorbing surface 
for absorbing light coming from a variety of light 
sources, and a light radiating portion for emitting 
the absorbed light as secondary light, which is then 
radiated to the outside. 

The material having both light absorption 
properties and directional light - emitting properties 
may be a reain material containing a fluorescent 
6ye. This resin material may be molded into a 
predetermined configuration to form the light 
emitting member. 

According to the present invention, the light 
e^mitting member may be used alone or as com- 
bined with optical fibers such that the light outlet 
enc\s of the optical fibers are opposite to the light 
absorbing surface of the light emitting member. 

Preferably, the light emitting member has a 
hght radiating portion formed by a cut surface or 
angular cut surface. 

According to the road display apparatus having 
the arrangement above-mentioned, light absorbed 
t'V the light absorbing surface of the light emitting 
member made of a material having both light ab- 
sorption propierties and directional light - emitting 
fjrooerties, is emitted as secondary tight, which is 
then radiated to the outside from the light radiating 
portion. Light from any of light sources may be 
absorbed by the light absorbing surface of the light 
emitting member. More specifically, the natural 
ligf^t of the sun may be used in the daytime, and 
road lamps such as mercury lamps, the headlights 
of motor vehicles and moon light may be efficiently 
used during the night or at the time when the sun's 
ra/3 are not sufficiently available in the daytime. 
Accordingly, the road display apparatus presents a 
high visibility at all times day and night regardless 
C'f weather conditions. Further, since a variety of 
light sources can be used as mentioned earlier, the 
energy can be efficiently utilized to achieve an 
ec:onomy of energy. Further, even though it rams 
SC' that waterdrops stick to the surface of the light 



emitting member or the light emitting member is 
covered at the entire surface thereof with rain, this 
exerts no influence upon the omittance of secon - 
dary light. Accordingly, even though it rams, the 

5 road dispiay apparatus of the present invention 
presents a sufficiently high visibility. 

In particular, when the light emitting member is 
fcirmed by molding, into a predetermined configu- 
ration, a resin material containing a fluorescent 

10 dye, the light emitting member is e>:cellent in ma- 
chtnability and productivity and can be reduced in 
p-'oduction cost. Thus, such a light emitting mem- 
ber is suitably used for a road display apparatus to 
be used in great quantities. Further, such a light 

75 emitting member may be readily attached to a 
pedestrian crossing, a guard rail, a center separa- 
tion zone, a walking bridge or the like, causing the 
light emitting member to be readily systematized 
as a light - emitting type road display apparatus. 

2Q According to the present invention, the light 

emitting member may be used as combined with 
optical fibers. In such a case, even though the road 
d.spiay apparatus itseif is apart from a light source 
such as a road lamp or the like, ligfit from the light 

25 source can be efficiently transmitted to the road 
display apparatus without loss. Thus, the road dis- 
play apparatus presents a fiigh visibility particularly 
during the night. 

The Sight source for road display apparatus 

3G according to a second invention comprises (i) a 
light condensing unit including a plane light con- 
densing plate and a light condensing device for 
condensing external light, and (ii) light transmission 
means for transmitting light condensed at the light 

35 condensing unit in a predetermined direction. 

According to the present invention, the tight 
transmission means may be formed by optical fi - 
bers or a light guide comprising a pipe and a 
light - reflective thin film formed on the inner sur- 

40 face of the pipe. 

The plane condensing plate may be a plane 
mirror for condensing external light as reflected 
therefrom, or a Fresnel lens for condensing exter- 
nal light as transmitted therethrough. 

45 Preferably, a light amplifier is disposed in the 

middle course of the light transmission means. 

According to the light source for road display 
apparatus having the arrangement above-men- 
tioned, light coming from light sources such as the 

50 natural light of the sun, moon light, the headlights 
of motor vehicles, road lamps and the like can be 
efficiently condensed through the plane tight con - 
densing plate, and the light thus condensed can be 
transmitted without loss in a predetermined direc - 

55 tion. Thus, a light source can be provided for a 
road display apparatus at all times day and night 
regardless of weather conditions by efficiently uti - 
lizing lights from a variety of light sources such as 
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c ia-^^'ps and the like. 

\r carticoiar, wner me lign: a:^p!if.er ;s C:S ■ 
c:£ec r :he n-icdle c:..rse cf me ^grt :^ar^s"^ s • 
£ .1'^ :^ea'^s. even ve^, -'^a-- '^^'^^ tOAa-c ^'.^r^^- 

e-ampie can be va^s-^^ttec as am: :::e^. m 
assures me ■.Msm.^iiv 

0:her features an.i elfects 
'■.ent.cr. a'mi Le ap-parem '.:^r< „ .. 

scnptcn Aitn reference to attached dra^in^s ii^ls - 
i^aung e-nocdimentB cf the present inventor. 

Brief Description of the Drawings 

FiGure 1 IS a p:an vie-v of a r:)ad cispiay ap- 
paratus in accoraance wan a fnbi eiribodnT.ent 
of the present invention: 

Figure 2 is a schennatK: vortical section v.ew of a 
road display apparatus m accordance with a 
second err^bodiment o* the present invention: 
Figure 3 is an en.argej longitu ilmal section view 
of rrain portions in Figure 2; 
Figure 4 is a side view of nnain portions, with 
port.cns broken away. C'f a road display ap- 
paratus in accordance with a third embodiment 
of the present invention; 

Figure 5 is a section view taken along the line 
V - V in Figure 4; 

Figure 6 is a side view of mam portions of a 
road display apparatus m accordance with a 
fourth embodiment of the present invention; 
Figuie 7 is a section view taken aiong the Ime 
D - D in Figure 6; 

Ftguie 8 IS a side view of main portions of a 
light source for road display apparatus in ac- 
cordance with a first embodiment of the present 
invei':tion; 

Figu-e 9 is a schematic perspective view of light 
transmitting means and a light emittmg portion 
for read cispiay appa'-atus snown in Figure 8; 
Figure 10 is an enlarged perspective view of 
main portions shown m Figure 8: 
Figure 11 iS a perspective view of mam portions 
cf a ligh^ source for read display aoparatus in 
acccrdance w-th a second embed ment of the 
present invent^on; and 

Figure 12 is a side view of mam portions of a 
tight source for road display aoparatus m ac - 
ccrcance with a thirc embodiment of t^e present 
inve rtion. 

Detailed Description of the Preferred Embodi- 
ments 

Fig, 1 shows a road display apparatus ac - 
ccrdir^g to a first embodiment of the present m - 



ventmn mi wh-cn the rcac o^st 
acc lec tc a pecestr an cress. -^g. 
oestr an cross;ng 3 cesses a C:.- 
s.cewa;.,s 2 at octh s.oes m th 
ccn-ectec tc eacn othe^ L--t er 
^ecta-gu:a^ r o:an e^evatmn are 
acie regu at ^^^.^rvci.s ci^-n 
t-^e cecestnan crcssmg 
ppgp-oe'S 5 are m.ace of 



iSy apca'aiub 
m' F g. 1 a oe - 

a cr'veway 1 are 
iittmg memibe^s 5 
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"STEAL LICtHT" menu - 
factL-reo by Fujitsu k.ase. Cc Ltc. Eacn or the hgn 
emitting members b has a ! ^ht aosorbmg surface 
5s (parallel w th the caper plane o^ Fig. ii wh ch is 
v5 adapteo tc absorb 'ight from a variety of light 
sources, and light raoiating portions 5e (cut one 
pa^ts at both sioes n the A.dth cirecticn m Fig 1) 
which are adapted to err^it, as secondarv light the 
lignt I'mident thereuoon from tne l.ght absortmg 
20 surface 5s tnus causmg the seccncary hght to be 
radiated to the outside. 

Each cf the -ight emittmg members 5 may be 
made by iTiddmg a mi;.tute ccntain ng a fluores- 
cent dye and a resm material such as polycar- 
25 bonate, polystyrene, methacryl, soft vmyi chlonde 
or the like The f'uo^escent dye is adapted to react 
on light which .s caught, thereby to emit a secon- 
dary l.ght which IS then radiated fronn the .^ght 
radiating f:ortions 5e whiCh are cut end surfaces, 
30 the fluorescent dye there may be selec- 

tively used an orange, red green, violet or white 
dye. Light havm:; a wavelength slightly shortfir :han 
the spectrum of a color selected, is caught most 
efficiently and then emitted as a secondary light. 
35 Of course, it is desired not to use the coiors of 
which use IS inhibited according to a variety of laws 
and regulations 5uch as the Road Traffic Ac: or the 

llKO 

On the pecestrian crossing 3 m Fig. i, the 
40 natural light of the sun serves as a light source in 
the daytime. L ght absorbed by the lignt absorbing 
surfaces 5s of the light e-^-tting members 5 reacts 
in thF l.ght em,ittmg rriembers 5 to em^t a secon- 
dary light. The sc-condarv light thus em tied is 
45 radiated to me outside from the light radiating 
porticns 5e. T^is enables vehicle drivers or pe- 
destrians to sufficently recognize the presence of 
the pedestuan crossing 3 even from a long dis- 
tance. If the natural Lght of the sun cannot be 
5C obta.ned aunng the night cr at the time of ramy or 
cioucy weather other lignt than the natural light of 
the sun, eg., road lamps such as mercury lamps 
or the 'it-e., the headlights of moto^ vehicies, mocn 
light or the li^e. is absorbed from the light aosorb - 
55 ing surfaces 5s of the light emitting members 5. A 
secondary light is then em.itted and radiated to the 
outside frcm the light radiating p»ortions 5e. This 
enables vehicle drivers and pedestrians to recog - 
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nize the presence of the pedestrian crossing 3, 
thus assuring a safety walking across the driveway 
1 . 

Fig. 2 shows a road display apparatus ac- 
cording to a second ennbodinnent of the present 
invention in which the road display apparatus is 
applied to a pedestrian crossing and uses optical 
fibers which cause light to be forcibly indident 
upon the road display apparatus. 

In Fig. 2, light ennitting nnennbers 5 rectangular 
in plan elevation are disposed at suitable regular 
intervals along the lateral edges of a pedestrian 
crossing 3. The light emitting nnennbers 5 are nnade 
of a material having both light absorption properties 
and directional light - emitting properties, e.g., 
"STEAL LIGHT" manufactured by Fujitsu Kasei 
Cc-., Ltd. in Japan, as in the first embodirment. As 
shown in Fig. 3, the light emitting members 5 are 
installed as covering the upper portions of pits 11 
dug in the road surface. One ends 12 of optical 
fibers 9 are housed in the bottom portions of the 
pits 11 Converging lenses 13 are disposed be- 
tween the one ends 12 of the optical fibers 9 and 
Lfie light emitting members 5. The other ends of 
the optical fibers 9 serve as light receiving ends 
10. which are securely supported at a position 
unider and opposite to the irradiation position of a 
road lamp 8 such as a mercury lamp installed in 
the vicinity of the pedestrian crossing 3. 

In the second embodiment shown in Figs. 2 
and 3, when the road lamp 8 is lit during the night 
or at the time of a rainy or cloudy weather, the light 
irradiated by the road lamp 8 is incident upon the 
optical fibers 9 from the light receiving ends 10. 
Then, the fight is transmitted in the optical fibers 9 
and projected from the one ends 12 thereof. The 
light thus projected is enhanced by the lenses 13 
ancJ absorbed by the light absorbing surfaces 5s, 
thereby to emit a secondary light. The secondary 
light is radiated to the outside from the hght ra- 
diating portions 5e. This enables vehicle drivers 
and pedestrians to recognize the presence of the 
pedestrian crossing 3, thus assuring a safety 
walking across the driveway. 

When the optical fibers 9 are used as com - 
bined with the light emitting members 5, the optical 
energy consumed by the road lamp 8 is efficiently 
utilized for improving the visibility of the road dis - 
pia/ apparatus. This makes a great contribution to 
trafic safety particularly during the night or the like. 

Fig. 4 shows a road display apparatus ac- 
cording to a third embodiment of the present in - 
ver^tion in which the road display apparatus is 
applied to a guard rail. In Fig. 4, a guard rail 20 is 
supported by a plurality of supports 22 installed at 
suitable regular intervals along a road. A plurality of 
light emitting members 5 are attached, at suitable 
spatial intervals, to the guard rail 20 at its surface 



opposite to the road. In the third embodiment, each 
of the light emitting members 5 is inclinedly cut to 
form angular cut surfaces 5c1 at the edges thereof 
and IS provided in the surface thereof with cut 
5 grooves 5c2, as shown in Fig. 5. The angular cut 
surfaces 5c1 and the cut grooves 5c2 form fight 
radiating portions 5e. 

In the third embodiment shown in Figs. 4 and 
5, when light from the headliyhLi ui motor vehicies 
70 is irradiated onto the road display apparatus, the 
light is absorbed from the light absorbing surfaces 
5s of the light emitting members 5 to emit secon - 
dary light. The secondary light is radiated to the 
outside from the light radiating portions 5e com - 
75 prising the angular cut surfaces 5c1 and the cut 
grooves 5c2. This enables vehicle drivers to clearly 
recognize the presence of the guard rail 20, as- 
suring traffic safety. At this time, the secondary 
light emitted from the angular cut surfaces 5c1 is 
20 absorbed by the light absorbing surfaces 5s of 
adjacent light emitting memt^ers 5. The secondary 
light is then radiated tC' the outside from the light 
radiating portions 5e comprising the angular cut 
surfaces 5c1 and the cut grooves 5c2. Such light 
25 absorption, omittance of secondary light and light 
radiation successively occur along the guard rail 
20. This enables vehicle drivers to recognize the 
presence of the guard rail 20 in an instant. When 
the road display apparatus is applied to a guard rail 
30 installed on a curved road, such a curve can also 
be instantaneously recognized by vehicle drivers. 
Accordingly, the road display apparatus can make 
a great contribution to reduction in traffic accident 
particularly at a curved road where traffic acciderUs 
35 are liable to happen quite often. 

To absorb the rays of light reflected from the 
guard rail 20, it is desired to form gaps 21 between 
the surface of the guard rail 20 and the light 
emitting members 5 as shown in Fig. 5. In the third 
40 embodiment, each of the light emitting memtjers 5 
has a thickness preferably not less than 10 mm, 
and the distance between adjacent light emitting 
members 5 is preferably not greater than 1 cm. If 
the thickness of each of the light emitting members 
45 5 is thin, the light emutting members 5 cannot 
absorbe light and emit secondary light in a sat- 
isfactory manner. If the distance between adjacent 
light emitting members 5 is too great, the light loss 
between adjacent light emitting members 5 is 
50 great, thus preventing an efficien' transmission of 
light. 

Fig. 6 shows a road display apparatus in ac- 
cordance with a fourth embodiment of the present 
invention where the road display apparatus ;& ap - 
55 piled to guard ropes. In Fig. 6, guard ropes 26 are 
supported by a plurality of supports 22 installed at 
suitable spatial intervals along a road. Fiber -like 
light emitting members 5 are attached to the guard 
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^,^,^f,,^.., rr^e^be-s 5 nas a V - snape cut groove 
5o3, A'hich se-;es as a ngnt raa'ating portion 5e. 
in 'r-e fo.^ir er-oo:: -r^e-: s-cao F:g£. 6 a-z 

. O'^ :0 0:S are 
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abscrooa ^:'y ^5'"^^ absoro.o^ s^r 

rT^,3rriCers 5 t: eroit se:on::ary ,ignt. Tne seocnoarj, 
i.gnt i£ raOiateo lo V-^-r- o^.tsice :-oro ;ne .go: - 
ciatiog pjrticns 5e c:;'nnDr'S ng TOe oot grooves 5c3. 
T'-;s ooabies vehido onvers to clearly reoognize 
too p-eseoce o* the continuous guard ropes 26, 
thjs afsu-mg cr-ving safety. Likewise m tco third 
er-oooir7ie;r w^en rays of light from tne ve- 
hicle head ights are .'raoiated to the road display 
apparatus of the fjurth embodiment, secondary 
light IS emitted througroL.t the guard ropes 26 This 
enables vehicle dnve-s to recogr^ize the presence 
of the guard ropes 26 in an instant. When the roaa 
d. splay acparatus is applied to guard ropes in- 
stalled on a curvea ryad. such a curve can aisc' be 
irstantaneousiy recognized by vehicle drivers, Ac - 
oordir.yly, the road oispiay apparatus can make a 
great contrioutic.n to reduction in traffic accident 
partiLXjlariy at a curved road where traffic accidents 
are liable to happen quite often. 

In the thtra or fourth embodiment, a onaracter 
Gisp.ay may be fcrr-^eo with characters such as 
I Qf.^cp {"Mrve" rriarked with any of a 
va'■let^/ of paKV.s at the rear sides of the light 
erTiitting members 5 In this case, the emittance of 
secondary light enables such characters to be 
readily read even ounng the night This further 
contrxjutes to t-'affic safety. 

Fqs, 8 and 9 sho-w a light source for road 
dispay apparatus ^n accordance with a f.rst em- 
bodiment of the present invention. In Fig. 8. a 
plane mirrcr ccndens^ng plate 3i and a light con- 
densing device 32 form a light concensmg unit 33 
tor rr.Iiecting e>ternal I ght 34. Optical ^ibert 35 are 
;;ho'wn as an exam:p"e cf light trans mi is si on means. 
One ends of the optical fibers 35 are connected 'o 
one end of the light concensing device 32 fcrm.mg 
^-e :gnt oondensmg unit 33, Reflectec nght 36 
:rom, {\-e plane m:rrcr condensing plate 3i is con- 
densed thr-ougn the light condensing device 32 and 
s inc dent upon the one ends of the opt.ca- fibers 
35. The light is then transmitted in a predetermined 
direction tnrough the cp.tical fibers 35, As shown m 
F;g. 9, a light amp.i'.er 37 is disposed in the m.idcle 
course of the optical fibers 35, and an element 
pane: 38 designed *or a road display is ccnnecteO 
to the Other ends of the optical f'bers 35, 

In the first embodiment of the Hght source for 
road display apparatus of the present invention 
shown in Figs, 8 and 9. the plane mirror ocndens - 



■'-g c ate 3l a^d t'^e ^ign^. concensmg cevce 32 
'^ay ce attacneo to for examoe. a guarc ra- , ano 
the eiem,ent panei 38 m.av be .nsta.iec a: a p.acc; 
where ve-^'CiO a^^vt^rs or peces-nans oa-^ reaci y 
reccgnize the panel 38. T-e e,<terna, .ght 34 
s:n-ng ^:cm t-e heac g-s o^ mote ven.o:es c^ 
:r"e iiKe is \-^.z-Od:^\ ucon the p.ano m ^^■^-^ l.^:: 
-^.o'^Siog cate 31 a''G re'icstec t^cefrom; i ne ^6 ~ 
f,_,,+^^^ 'igot 35 !s ^^.en concensed by tne Ngrt 

- cc-ce-s.ng oevice 32 ai^c is cen: ..c:- re ere 
' r ■' - ' -^' T 05 T-e ''O'"* 'S ^-a'^sm'"- 
tea m a predetermmea cirection ih^ougn the optica; 
fibers 35. The lignt as ampiPiea by the nght am - 
pi'fer 3^ in the ^icd^e course of such ii^ht fans ~ 

;5 mission, is em^itted tnrough the element panel 38. 
This serves as road display apparatus ana informs 
road csncitions cr the like to vehicle drivers ana 
peoest.'ians , 

In this firs: embodiment, it is supposed that the 
20 area of the light condensing device 32 at a light 
inlet surface 32a thereof 'S defined as SO, and the 
area cf the Ight condensing device 32 at a light 
outlet surface 32b thereof .s defined as Si. The 
light condensing rate is determined by the area 
25 ratio (SO SI), By adjusting the area ratio according 
to a variety of conditions, the intensity values of 
input and output lights may be suitably adjusted. 

Fig, 11 shows a light source tor njad display 
apparatus in accordance with a second embodi- 
3G ment cf the present inventicn In this second enn - 
bcGiment, a light guide 40 is used, instead of 
optica: fibers, as the light transmitting me.ans. The 
light guide 40 is miade of a pipe 41 of dastics such 
as polycarbonate ceramics or r-^etal. FD^med on 
35 the inner surface of the pipe 41 is a 'ight reflection 
film 42 of alum.niurr., gold, silver, ccpper, nickel, 
rodium or the nke. Such a film rr^ay be fc-rmed by 
plating or the like. When light condensed at the 
light condensing unit 33 passes through the pipe 
40 41, the light is transmitted in a precetermmed 
d'rect-3n whiie repeatedly reflected oy the reflec - 
tion film 42. Such a light guide 40 mav be r'eacily 
mass-producec by a conventional technique. The 
light source using such a lignt guide 40 is m.ore 
45 esonomical than the light source usmg the optica' 
fioers 35. Thus, tne light guide shown .n Fig, 11 is 
suitab'O as the 'ight transmitting means m the ligh^ 
source for road cisolay apparatus installed in large 
quantities, 

50 Fig. 12 shows a light source fsr road display 

apparatus m ac: Drdance with a third embodiment 
cf the present invention. This embocirnent em- 
ploys as a oiane hght condensing plate forming a 
iight condensing unit, a Fresnd lens 44 through 

55 which external nght 34 such as rays Df light from 
the headlights of motor vehicles is adapted to pass 
in a straight manner and which is adapted to guide 
a transmitted light 43 to a light condensing device 
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32. In such an arrangement, no light loss is orn - 
duced due to reflection. This is more advantageous 
in view of the efficiency of condensing the external 
light 34. 

In the foregoing, the description has been 
made of the road display apparatus applied to a 
pedestrian crossing, a guard rail and guard ropes. 
However, the road display apparatus of the present 
invention may be applied to road center separation 
zones, walking bridges, tunnels and the like with 
similar effects to those above -mentioned pro - 
duced. 

Claims 

1. A road display apparatus comprising a display 
and a light emitting member disposed at said 
display at a predetermined portion thereof, 
said light emitting member being made of a 
material having both light absorption properties 
and directional light - emitting properties, said 
light emitting member having a light absorbing 
surface for absorbing light coming from a va - 
riety of light sources, and a light radiating 
portion lor emitting the absorbed light as sec- 
ondary light, which is then radiated to the 
outside. 

2. A road display apparatus according to Claim 1, 
wherein the material having both light absorp - 
tion properties and directional light - emitting 
properties is a reain material containing a flu - 
orescent dye, said resin material being molded 
into a predetermined configuration to form the 
light emitting member. 



7. A liylii buurce tor road display apparatus, 
comprising (i) a light condensing unit including 
a plane light condensing plate and a light 
condensing device for collecting external light, 

5 and (ii) light transmission means for transmit- 

ting light condensed at said light condensing 
unit in a predetermined diiection. 

8. A light source for road display apparatus ac - 
10 c:ording to Claim 7, wherein the light trans- 
mission means is formed by a light guide 
comprising a pipe and a light reflection thin 
film formed on the inner surface of said pipe. 

75 9. A light source for road display apparatus ac - 
cording to Claim 7, wherein the light trans- 
mission means is formed by optical fibers. 

10. A light source for road display apparatus ac - 
20 cording to Claim 7, wherein trie plane light 

condensing plate is a plane mirror for con- 
densing external light as reflected therefrom. 

11. A light source for road display apparatus ac - 
25 cording to Claim 7, wherein the plane light 

condensing plate is a Fresnel lens for con - 
densing externa! light as transmitted thereth - 
rough. 

30 12- A light source for road display apparatus ac- 
cording to any of Claims 7 to 11, wherein a 
light amplifier is disposed in the middle course 
of the light transmission means. 

35 



3. A road display apparatus according to Claim 1, 
wherein the light emitting member is used as 
combined with optical fibers such that the light 
outlet ends of said optical fibers are opposite 4o 
to the light absorbing surface of said tight 
emitting member. 



4. A road display apparatus according to Claim 1, 

wherein the light emitting member is used 4b 
alone. 



5. A road display apparatus according to Claim 1, 
wherein the light emitting member has a light 
radiating portion formed by a cut surface or so 
angular cut surface. 



6. A road display apparatus according to Claim 3, 
wherein a converging lens is disposed be - 
tween the light absorbing surface of the light 55 
emitting member and the light outlet ends of 
the optical fibers. 
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